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MAX5094AASA -40°C to +125°C 8 SO S8-4
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MAX5094AAUA* -40°C to +125°C 8 μMAX U8-1
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MAX5094BASA* -40°C to +125°C 8 SO S8-4

MAX5094BASA+ -40°C to +125°C 8 SO S8-4

MAX5094BAUA* -40°C to +125°C 8 μMAX U8-1

MAX5094BAUA+ -40°C to +125°C 8 μMAX U8-1
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +85°C,
unless otherwise noted.) (Note 1)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

VCC (Low-Impedance Source) to GND..................-0.3V to +30V
VCC (ICC < 30mA).....................................................Self Limiting
OUT to GND ...............................................-0.3V to (VCC + 0.3V)
OUT Current.............................................................±1A for 10μs
FB, SYNC, COMP, CS, RT/CT, REF to GND .............-0.3V to +6V
COMP Sink Current (MAX5094)..........................................10mA

Continuous Power Dissipation (TA = +70°C)
8-Pin μMAX (derate 4.5mW/°C above +70°C) .............362mW
8-Pin SO (derate 5.9mW/°C above +70°C)...............470.6mW

Operating Temperature Range .........................-40°C to +125°C
Maximum Junction Temperature .....................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

REFERENCE

Output Voltage VREF TA = +25°C, IREF = 1mA 4.950 5.000 5.050 V

Line Regulation ΔVLINE 12V ≤ VCC ≤ 25V, IREF = 1mA 0.4 4 mV

Load Regulation ΔVLOAD 1mA ≤ IREF ≤ 20mA 6 25 mV

Total Output Variation VREFT 1mA ≤ IREF ≤ 20mA, 12V ≤ VCC ≤ 25V 4.9 5.1 V

Reference Output-Noise Voltage VNOISE 10Hz ≤ f ≤ 10kHz, TA = +25°C 50 μV

Reference Output Short Circuit IS_SC VREF = 0V -30 -100 -180 mA

OSCILLATOR

Initial Accuracy TA = +25°C 51 54 57 kHz

Voltage Stability 12V ≤ VCC ≤ 25V 0.2 0.5 %

Temp Stability -40°C ≤ TA ≤ +85°C 0.5 %

RT/CT Voltage Ramp (P-P) VRAMP 1.7 V

RT/CT Voltage Ramp Valley VRAMP_VALLEY 1.1 V

VRT/CT = 2V, TA = +25°C 7.9 8.3 8.7
Discharge Current IDIS

VRT/CT = 2V, -40°C ≤ TA ≤ +85°C 7.5 8.3 9.0
mA

Frequency Range fOSC 20 1000 kHz

ERROR AMPLIFIER (MAX5094)

FB Input Voltage VFB FB shorted to COMP 2.465 2.5 2.535 V

FB Input Bias Current IB(FB) -0.01 -0.1 μA

Open-Loop Voltage Gain AVOL 2V ≤ VCOMP ≤ 4V 100 dB

Unity-Gain Bandwidth fGBW 1 MHz

Power-Supply Rejection Ratio PSRR 12V ≤ VCC ≤ 25V (Note 2) 60 80 dB

COMP Sink Current ISINK VFB = 2.7V, VCOMP = 1.1V 2 6 mA

COMP Source Current ISOURCE VFB = 2.3V, VCOMP = 5V -0.5 -1.2 -1.8 mA

COMP Output High Voltage VCOMPH VFB = 2.3V, RCOMP = 15kΩ to GND 5 5.8 V

COMP Output Low Voltage VCOMPL VFB = 2.7V, RCOMP = 15kΩ to REF 0.1 1.1 V

CURRENT-SENSE AMPLIFIER

(MAX5094A/MAX5094B) 2.85 3 3.26 V/V
Gain (Notes 3, 4) ACS

(MAX5094C/D, MAX5095_) 2.85 3 3.40 V/V
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +85°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MAX5094A/B (Note 3) 0.95 1 1.05

MAX5094C/MAX5094D (Note 3) 0.275 0.3 0.325Maximum Current-Sense Signal VCS_MAX

VCOMP = 5V, MAX5095 0.275 0.3 0.325

V

Power-Supply Rejection Ratio PSRR 12V ≤ VCC ≤ 25V 70 dB

Input Bias Current ICS VCOMP = 0V -1 -2.5 μA

Delay From CS to OUT tCS_DELAY 50mV overdrive 60 ns

MOSFET DRIVER

OUT Low-Side On-Resistance VRDS_ONL ISINK = 200mA 4.5 10 Ω

OUT High-Side On-Resistance VRDS_ONH ISOURCE = 100mA 3.5 7 Ω

ISOURCE (Peak) ISOURCE COUT = 10nF 2 A

ISINK (Peak) ISINK COUT = 10nF 1 A

Rise Time tR COUT = 1nF 15 ns

Fall Time tF COUT = 1nF 22 ns

UNDERVOLTAGE LOCKOUT/STARTUP

Startup Voltage Threshold VCC_START 7.98 8.40 8.82 V

Minimum Operating Voltage After
Turn-On

VCC_MIN 7.1 7.6 8.0 V

Undervoltage-Lockout Hysteresis UVLOHYST 0.8 V

PWM

MAX5094A/MAX5094C/MAX5095A 94.5 96 97.5
Maximum Duty Cycle DMAX MAX5094B/MAX5094D/MAX5095B/

MAX5095C
48 49.8 50

%

Minimum Duty Cycle DMIN 0 %

SUPPLY CURRENT

Startup Supply Current ISTART VCC = 7.5V 32 65 μA

Operating Supply Current ICC VFB = VCS = 0V 3 5 mA

Zener Bias Voltage at VCC VZ ICC = 25mA 24 26.5 V

THERMAL SHUTDOWN

Thermal Shutdown TSHDN Junction temperature rising 150 °C

Thermal Shutdown Hysteresis THYST 4 °C

SYNCHRONIZATION (MAX5095A/MAX5095B Only) (Note 5)

SYNC Frequency Range fSYNC 20 1000 kHz

SYNC Clock Input High
Threshold

VSYNCINH 3.5 V

SYNC Clock Input Low Threshold VSYNCINL 0.8 V

SYNC Clock Input Minimum
Pulse Width

tPW_SYNCIN 200 ns

SYNC Clock Output High Level VSYNCOH 1mA external pulldown 4.0 4.7 V

SYNC Clock Output Low Level VSYNCOL RSYNC = 5kΩ 0 0.1 V

SYNC Leakage Current ISYNC VSYNC = 0V 0.01 0.1 μA
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +85°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ADV_CLK (MAX5095C Only)

ADV_CLK High Voltage VADV_CLKH IADV_CLK = 10mA source 2.4 3 V

ADV_CLK Low Voltage VADV_CLKL IADV_CLK = 10mA sink 0.4 V

ADV_CLK Output Pulse Width tPULSE 85 ns

ADV_CLK Rising Edge to OUT
Rising Edge

tADV_CLK 110 ns

ADV_CLK Source and Sink
Current

IADV_CLK 10 mA

ELECTRICAL CHARACTERISTICS
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +125°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

REFERENCE

Output Voltage VREF TA = +25°C, IREF = 1mA 4.950 5.000 5.050 V

Line Regulation ΔVLINE 12V ≤ VCC ≤ 25V, IREF = 1mA 0.4 4 mV

Load Regulation ΔVLOAD 1mA ≤ IREF ≤ 20mA 6 25 mV

Total Output Variation VREFT 1mA ≤ IREF ≤ 20mA, 12V ≤ VCC ≤ 25V 4.9 5.1 V

Reference Output-Noise Voltage VNOISE 10Hz ≤ f ≤ 10kHz, TA = +25°C 50 μV

Reference Output Short Circuit IS_SC VREF = 0V -30 -100 -180 mA

OSCILLATOR

Initial Accuracy TA = +25°C 51 54 57 kHz

Voltage Stability 12V ≤ VCC ≤ 25V 0.2 0.5 %

Temp Stability -40°C ≤ TA ≤ +125°C 1 %

RT/CT Voltage Ramp (P-P) VRAMP 1.7 V

RT/CT Voltage Ramp Valley VRAMP_VALLEY 1.1 V

VRT/CT = 2V, TA = +25°C 7.9 8.3 8.7
Discharge Current IDIS

VRT/CT = 2V, -40°C ≤ TA ≤ +125°C 7.5 8.3 9.0
mA

Frequency Range fOSC 20 1000 kHz

ERROR AMPLIFIER (MAX5094)

FB Input Voltage VFB FB shorted to COMP 2.465 2.5 2.535 V

FB Input Bias Current IB(FB) -0.01 -0.1 μA

Open-Loop Voltage Gain AVOL 2V ≤ VCOMP ≤ 4V 100 dB

Unity-Gain Bandwidth fGBW 1 MHz

Power-Supply Rejection Ratio PSRR 12V ≤ VCC ≤ 25V (Note 2) 60 80 dB

COMP Sink Current ISINK VFB = 2.7V, VCOMP = 1.1V 2 6 mA

COMP Source Current ISOURCE VFB = 2.3V, VCOMP = 5V -0.5 -1.2 -1.8 mA

COMP Output High Voltage VCOMPH VFB = 2.3V, RCOMP =15kΩ to GND 5 5.8 V

COMP Output Low Voltage VCOMPL VFB = 2.7V, RCOMP = 15kΩ to REF 0.1 1.1 V
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +125°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CURRENT-SENSE AMPLIFIER

MAX5094A/MAX5094B 2.85 3 3.26
Gain (Notes 3, 4) ACS

MAX5094C/D, MAX5095_ 2.85 3 3.40
V/V

MAX5094A/B (Note 3) 0.95 1 1.05

MAX5094C/MAX5094D (Note 3) 0.275 0.300 0.325Maximum Current-Sense Signal VCS_MAX

VCOMP = 5V, MAX5095_ 0.275 0.300 0.325

V

Power-Supply Rejection Ratio PSRR 12V ≤ VCC ≤ 25V 70 dB

Input Bias Current ICS VCOMP = 0V -1 -2.5 μA

Delay From CS to OUT tCS_DELAY 50mV overdrive 60 ns

MOSFET DRIVER

OUT Low-Side On-Resistance VRDS_ONL ISINK = 200mA 4.5 12 Ω

OUT High-Side On-Resistance VRDS_ONH ISOURCE = 100mA 3.5 9 Ω

ISOURCE (Peak) ISOURCE COUT = 10nF 2 A

ISINK (Peak) ISINK COUT = 10nF 1 A

Rise Time tR COUT = 1nF 15 ns

Fall Time tF COUT = 1nF 22 ns

UNDERVOLTAGE LOCKOUT/STARTUP

Startup Voltage Threshold VCC_START 7.98 8.4 8.82 V

Minimum Operating Voltage After
Turn-On

VCC_MIN 7.1 7.6 8.0 V

Undervoltage-Lockout Hysteresis UVLOHYST 0.8 V

PWM

MAX5094A/MAX5094C/MAX5095A 94.5 96 97.5
Maximum Duty Cycle DMAX MAX5094B/MAX5094D/MAX5095B/

MAX5095C
48 49.8 50

%

Minimum Duty Cycle DMIN 0 %

SUPPLY CURRENT

Startup Supply Current ISTART VCC = 7.5V 32 65 μA

Operating Supply Current ICC VFB = VCS = 0V 3 5 mA

Zener Bias Voltage at VCC VZ ICC = 25mA 24 26.5 V

THERMAL SHUTDOWN

Thermal Shutdown TSHDN Junction temperature rising 150 °C

Thermal Shutdown Hysteresis THYST 4 °C

SYNCHRONIZATION (MAX5095A/MAX5095B Only) (Note 5)

SYNC Frequency Range fSYNC 20 1000 kHz

SYNC Clock Input High
Threshold

VSYNCINH 3.5 V

SYNC Clock Input-Low Threshold VSYNCINL 0.8 V

SYNC Clock Input Minimum
Pulse Width

tPW_SYNCIN 200 ns
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ELECTRICAL CHARACTERISTICS (continued)
(VCC = +15V, RT = 10kΩ, CT = 3.3nF, REF = open, CREF = 0.1μF, COMP = open, VFB = 2V, CS = GND, TA = TJ = -40°C to +125°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SYNC Clock Output High Level VSYNCOH 1mA external pulldown 4.0 4.7 V

SYNC Clock Output Low Level VSYNCOL RSYNC = 5kΩ 0 0.1 V

SYNC Leakage Current ISYNC VSYNC = 0V 0.01 0.1 μA

ADV_CLK (MAX5095C Only)

ADV_CLK High Voltage VADV_CLKH IADV_CLK = 10mA source 2.4 3 V

ADV_CLK Low Voltage VADV_CLKL IADV_CLK = 10mA sink 0.4 V

ADV_CLK Output Pulse Width tPULSE 85 ns

ADV_CLK Rising Edge to OUT
Rising Edge

tADV_CLK 110 ns

Note 1: All devices are 100% tested at +25°C. All limits over temperature are guaranteed by design, not production tested.
Note 2: Guaranteed by design, not production tested.
Note 3: Parameter measured at trip point of latch with VFB = 0 (MAX5094 only).
Note 4: Gain is defined as A = ΔVCOMP / ΔVCS, 0 ≤ VCS ≤ 0.8V for MAX5094A/MAX5094B, 0 ≤ VCS ≤ 0.2V for

MAX5094C/MAX5094D/ MAX5095_.
Note 5: Output frequency equals oscillator frequency for MAX5094A/MAX5094C/MAX5095A. Output frequency is one-half oscillator

frequency for MAX5094B/MAX5094D/MAX5095B/MAX5095C.

(VCC = 15V, TA = +25°C, unless otherwise noted.)
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(VCC = 15V, TA = +25°C, unless otherwise noted.)

4.90

4.94

4.92

5.00

4.98

4.96

5.02

5.04

5.06

5.08

REFERENCE VOLTAGE
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c0

4

V R
EF

 (V
)

-40 -10 5 20-25 35 50 9580 11065 125
TEMPERATURE (°C)

IREF = 1mA

IREF = 20mA

4.65

4.75

4.70

4.85

4.80

5.00

4.95

4.90

5.05

0 2010 30 40 50 60 70

REFERENCE VOLTAGE
vs. REFERENCE LOAD CURRENT

M
AX

50
94

/9
5 

to
c0

5

IREF (mA)

V R
EF

 (V
)

4.980

4.984

4.982

4.988

4.986

4.992

4.990

4.994

4.998

4.996

5.000

10 14 1612 18 20 22 24 26

REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

M
AX

50
94

/9
5 

to
c0

6

VCC (V)

V R
EF

 (V
)

IREF = 1mA

450

470

460

500

490

480

510

520

540

530

550

-40 -10 5-25 20 35 50 65 80 95 110 125

OSCILLATOR FREQUENCY (fOSC)
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c0

7

TEMPERATURE (°C)

OS
CI

LL
AT

OR
 F

RE
QU

EN
CY

 (k
Hz

)

RT = 3.65kΩ
CT = 560pF

7.88

7.90

8.02

7.94

7.92

7.96

7.98

8.00

8.04

-40 -10 5 20-25 35 50 9580 11065 125

OSCILLATOR RT/CT DISCHARGE CURRENT
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c0

8

TEMPERATURE (°C)

R T
/C

T D
IS

CH
AR

GE
 C

UR
RE

NT
 (m

A)

VRT/CT = 2V

0

20

10

50

40

30

60

70

90

80

100

MAXIMUM DUTY CYCLE
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c0

9

DU
TY

 C
YC

LE
 (%

)
MAX5094A/MAX5094C/MAX5095A

-40 -10 5 20-25 35 50 9580 11065 125
TEMPERATURE (°C)

MAX5094B/MAX5094D/MAX5095B/MAX5095C

RT = 5kΩ
CT = 560pF

0 1000 1500500 2000 2500 3000 3500 4000

MAXIMUM DUTY CYCLE vs. FREQUENCY 
MAX5094A/MAX5094C/MAX5095A

M
AX

50
94

/9
5 

to
c1

0

OSCILLATOR FREQUENCY (kHz)

CT = 100pF

CT = 220pFCT = 560pF
CT = 1000pF

0

20

10

50

40

30

60

70

90

80

100

DU
TY

 C
YC

LE
 (%

)

0.90

0.94

0.92

1.00

0.98

0.96

1.02

1.04

1.08

1.06

1.10

CURRENT-SENSE TRIP THRESHOLD 
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c1

1a

CS
 T

HR
ES

HO
LD

 (V
)

MAX5094A/MAX5094B

-40 -10 5 20-25 35 50 9580 11065 125
TEMPERATURE (°C)

VFB = 0V
0.20

0.24

0.22

0.30

0.28

0.26

0.32

0.34

0.38

0.36

0.40

CURRENT-SENSE TRIP THRESHOLD 
vs. TEMPERATURE

M
AX

50
94

/9
5 

to
c1

1b

CS
 T

HR
ES

HO
LD

 (V
)

-40 -10 5 20-25 35 50 9580 11065 125
TEMPERATURE (°C)

MAX5094C/D: VFB = 0V
MAX5095_: VCOMP = 5V



8 _______________________________________________________________________________________

(VCC = 15V, TA = +25°C, unless otherwise noted.)
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(VCC = 15V, TA = +25°C, unless otherwise noted.)
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TRANSISTOR COUNT: 1987

PROCESS: BiCMOS

OUT

GNDRT/CT

1

2

8

7

REF

VCCSYNC

CS

COMP

μMAX

TOP VIEW

3

4

6

5

MAX5095A
MAX5095B OUT

GNDRT/CT

1

2

8

7

REF

VCCADV_CLK

CS

COMP

μMAX

3

4

6

5

MAX5095C

PART FEATURE
UVLO

THRESHOLD
(V)

CS
THRESHOLD

(V)

MAX DUTY
CYCLE

(%)

COMPETITORS PART
NUMBER

PIN-
PACKAGE

MAX5094AASA Feedback 8.4 1 100 UCC28C43 2nd source 8 SO

MAX5094AAUA Feedback 8.4 1 100 UCC28C43 2nd source 8 μMAX

MAX5094BASA Feedback 8.4 1 50 UCC28C45 2nd source 8 SO

MAX5094BAUA Feedback 8.4 1 50 UCC28C45 2nd source 8 μMAX

MAX5094CASA Feedback 8.4 0.3 100 Improved UCC28C43 8 SO

MAX5094CAUA Feedback 8.4 0.3 100 Improved UCC28C43 8 μMAX

MAX5094DAUA Feedback 8.4 0.3 50 Improved UCC28C45 8 μMAX

MAX5095AAUA Sync 8.4 0.3 100 Improved UCC28C43 8 μMAX

MAX5095BAUA Sync 8.4 0.3 50 Improved UCC28C45 8 μMAX

MAX5095CAUA ADV_CLK 8.4 0.3 50 Improved UCC28C45 8 μMAX

MAX5094CASA* -40°C to +125°C 8 SO S8-4

MAX5094CASA+ -40°C to +125°C 8 SO S8-4

MAX5094CAUA* -40°C to +125°C 8 μMAX U8-1

MAX5094CAUA+ -40°C to +125°C 8 μMAX U8-1

MAX5094DAUA* -40°C to +125°C 8 μMAX U8-1

MAX5094DAUA+ -40°C to +125°C 8 μMAX U8-1

MAX5095AAUA -40°C to +125°C 8 μMAX U8-1

MAX5095AAUA+* -40°C to +125°C 8 μMAX U8-1

MAX5095BAUA* -40°C to +125°C 8 μMAX U8-1

MAX5095BAUA+ -40°C to +125°C 8 μMAX U8-1

MAX5095CAUA* -40°C to +125°C 8 μMAX U8-1

MAX5095CAUA+ -40°C to +125°C 8 μMAX U8-1

+
* —
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